. KLe3e85, . Z6<T& 1 0 FEB 2003 N- SUBSTI TUTED AZABI CYCLOHEPTANE DERI Via®i KES, 2003
PRODUCTI ON AND USE THEREOF 5 The invention relates to novel N-substituted
azabi cycl ohept ane derivatives, their preparation and use for controll~, ng

di seases. Exo-6-phenyl - 3-azabi cycl o[ 3. 2. 0] hept ane derivatives have
interesting properties as potential neuroleptics (WO 94/00458, WO 10
95/15312) . hsUBEPIEARTELEABICYdlsEsaty BER Y Atvak! PRODUE TP ANPrUSH

5-HTZ receptors are particularly inportant. The npbst interesting substance
from the above classes of conpounds WHERERRh D4/ 5- HT2A affinity and good
selectivity versus - 15 D2 is

(+)- (185 ex0-3-[ 2- 4- orohn a ycI n-3-yl |
et hyl ] - 1H%3%§)euﬁﬂ\é%%lioﬁegglét%£ 97 ? l\g iub?ét"i% Eég za 1%;,«2_1 %eipatn%
a- potenti al dﬁé&?’%\'—b‘fﬁﬁ'c thﬁbﬁe‘?/ﬁpa éPE R diPeup C‘P’f’iﬁc’[l £8 t‘ﬁ’es‘?ﬁﬁége of

substance A owng to the prolongations occurring in th~_Qr-interval in the
20 cardi ac [Esioep-pERy1SBbstabieswi[Bh2bel teptameoper i vasi vieay Bavew been

found. 35 TheteRUePidPPropeat £ss lde NotuREidl WerdoBegzady qwol 92500458, wo
[3 2. 0] hepy %@ ?i Vatfnv%ﬁ Wﬁf iﬂ%lcft%ﬂu'&é J%%e?%e& high \a%%tﬁds”l

or.ine_or_ch I ne and a?e
hydrogen or a& EfFePEﬂﬁs RES ?afﬁf‘%‘f‘f &Y ABPRYTS trntro or amno, 40 and
the salts thereof with physiologically tolerated acids. Preferred conpounds
are those i Fhghine$it Rintiexeshing | ndstpnee efrdn \thienabbee rlgssesi o, 45 Rz is
hydrogen or coepbyhds B3 tihs hhyhrmgerEDs, mEthyitpnchd 5664 66&1dctivity neersuk0
FEB 2003 & B34 is hydraeesr, dhe-dxelboye ngs campoussspisdinulydibe; meintic-oned as
partlcular|¥3p5e6Fgé§§% -§—yl]ethyl] 1H,3B-quinazoline-2,4-dione

(= substance 2), which represents a potential neuroleptic.

However, there is an upper limit to the dosage of substance A

owing to the prolongations occurring in the-QT interval in the
20 cardiac [sic] ECG.

~ o~~~ m ~a

Substances with better properties have now been found.

The invention relates to N-substituted 3-azabicyclo-
25 [3.2.0)heptane derivatives of the formula I

R2 R3
1 ‘ “\\\IQ”//\\\’/IEJ\\ R4 I,
30 3l S
O o//\
Rr!

in which
35

Rl is fluorine or chlorine,

R2 and R3 are hydrogen or C;-Ci-alkyl, and

R4 is chlorine, methyl, nitro or amino,

40 and the salts thereof with physiologically tolerated acids.
Preferred compounds are those in which
R! is chlorine, preferably in the p position,

45 R? is hydrogen or methyl, ”mmm"
R3 is hydrogen or methyl and

AR

*166166*

N

*G00002*



(+)-‘(1S,5R,6S)-exo-2-[2-[6-(4-ch|orophenyl)-3-azabicycl0[3.2.0]heptlagl-l:ﬁl:--%/IZP(]3
et hyl] -3, 3-di net hyl - 2, 3-di hydro- 1., 2benzi sot hi azol e 1, 1-di oxi de,
(+)-(1S,5R,68)-exo-2-[2-[6-(4-ch|orophﬁnyl)-s-azabicycl010

[3.2.0] heptan-3-yl]ethyl]-2,3-di hydro- I, 2- benzi sot hi azol e 1, 1-di oxi de, and
(+)- (1S, 5R, BY) - 8 d\yArpgeps- (4- f | uor ophenyl ) - 3- azabi cycl o-[ 3. 2. 0] hept an- 3-yI
]-ethyl]-2, 3-di hydro-1, 2- benzi sot hi azol e- 1, 1-di oxi de. 15 The conpounds of
the formul arhe a8NQAdiAG dsmgdiads NYBS D beC ABnbEoR¥ERAr parbicdlRAdli Ng a
conmpound of Légg%?g@qula Il RR R3 20 ~N~ ~R4 11, Nu ~/S 0~ ~ Oin which R2,

R3 and R4 _hBve the abovenentioned meani ngs, and Nu is 25 a nucl eofugic

| eaving group, with a 3-azabicyclo [3.2.0)heptane derivative of the formula
111 as (+)- (15 6R/éRob8BeXaraml 2ohkr (4ughdogophenyl )-3-azaRicysiar whi ch R1

has t he aboV&n2ritliheptanrarileghyiihed codigethng-2 he-dBydovapbidrd obt ained in
this way whBegz qarhapeobd € ,ilidackbde aci d addition salt of a physiologically
tol erated agifl 15068 B~ 120; P {ihIbabpRél Y18 -QkabdRIlNe, are

sui t abl & ,gnfls bs o leben 25 IYek0 {03 & 1ARYLRY- 9T 2UR {96l o A The reaction
i s expedien Ydf,rn ed out”i'n the presence of an inertf base such as
triethyl am ne ot gsst carbonate as acid acceptor in an inert solvent
such as a cyt) it SaRubll erretrér - § nl bflurEarheny biPapgab XAl (8r 2 df bxane,
or a benzenbeptdn3rgddrdoryA>2s detimginoeilu@nbenzisothdrecle- 1,0 EEBx 203 3
The reaction is generally carried out at tenperatures from20 to 150C, in

EarTL;CgL%o%m 7 059344%?&%2@?}:%9@rle_raébwd?x? datt%g%%lg%]&c%r?t ggﬁg?{ﬁgi S.
recrystalli gg%g%ryedr lie’grflés Laﬁ 1%7 8t F%grgﬂnfgc?gf %g?n c%rﬂ/ug\rét ?%nal organic
solvents, preferably froma |ower al cg{olgssuch as ethanol, or purified by
col um chr omat ography. 10 The free 3-a I cycl o[ 3. 2. 0] hept ane derivatives
of the formula | can be converted in a ional way into the acid
additiona2galt of a pharnacolﬁgi;zwiy/§Qit Bfd, preferdbBty by treating
a solution with one equival et of the gp ropfiate acid. Exanples of
pharmaceutical ly suitable acids are hgfroehl oric acid, _ 15 phosphoric
acid, sulfuric acid, nethanesulfonic acid, sulfamc acid, malefic acid,
fumaric acid, oxalic acﬁp, tar}aric acid or citric acid. The conpounds
accordi ng t 8Pt WelGM#ntFoR Aabe NAYPULRE e2BRY SRR ARRRT RfidCAPIPr AT tReds
They can 28eauneglepfugieukeAvipoi 650¢P n Widiht pcatagakitoysieal ),

anti depr ess@Bt 3,0 pegathe aderivppioei cf, theNSopmot&ctives or agents for
treati ng cogahnegeresdersy) enbntsof¥ssi bl e for several of the types of

action nentioned to occur in conbination in a conpound according to the
invention. 25 The substances are charfactpri in particular by a very high
and seleﬁgive affinity for dopanmne D4 _anhd Btonin 2A reggp;ors. The
prol ongations of the QT interva sured 'dn the nodel of fhe 30 guinea pig

capillary nuscle are negligihl | . The novel substances are therefore
wel | tolerated even at high dosages. The invention accordingly also rel ates
to a therapeutic conposition having a content of a conpound of the formula
I or 35 its;iphaiimcal ogls ahley aBovdrdita oael Omédltirld, 0Bndaédnis-tagli Ve

i ngredi ek LBnAdtid bBRalfesFARVERLL whakk! Qgﬁr@ﬂa%' YGRS SenePd b0 the

use of the nqgvel. co nds for _conirolll I Seases. _Ihe conpounds
accordi ng t%g%{ﬁ%lqnn\ggggi%ﬁ acgﬁyﬁéog%?ﬁcrﬁlggegg © ?)te(ﬁ' z?icllg'or parenterally,

intravenously or intramuscularly, in a conventional way. The dosage depends
on the age, Habeghn iasamandingiaghticeiar lropaneent canidrdner hargridteble
adm ni st r at and. préfezred| &5 rMirdedfudic leaving group for Nu.
40
The reaction is expediently carried out in the presence of an
inert base such as triethylamine or potassium carbonate as acid
acceptor in an inert solvent such as a cyclic saturated ether, in
particular tetrahydrofuran or dioxane, or a benzenoid hydrocarbon
45 such as toluene or xylene.



45 dose of active ingredient is between about 1 and 100 ng/ kg of IIUOFE%EZUU:)’
2003 4 body weight on oral adm nistration and between O | and 10 ng/ kg of
body wei ght on parenteral -adm nistratipn. The novel conpounds can be used
in conventignal solid or lLiquid.,5 pharmaceutical forns, e.q._.as coated or
(film) coa?g'ﬁ FoBT s *Eapel re'ilS‘L,lyp \%ﬂ’é%esc,? °urtar?gl R ugselgt g‘r'?"é;% &

sol utions, 8PPt met PATELREAT FFOBRRRyEC THISSe S ISt GARREY 1, cqmplete
convent i onaiithay.l TMee 18chowesd ngredi ents can for this purpose be processed
wi th conventional pharnmaceutical aids such as tablet binders, bulking 10
agents, [y @per¥ahpoifiis bablred ﬁ:ﬁh@kf%@dﬁﬁm&l Y £1RIUNJIERE Son can be

plast| ci Zerg,p MELLIANG 3EFN! Seq .fﬂ(f RELEO0L S SINLSH T £y esghvent s,

rel ease- sl ow ng agents, ant| oxi qants and/or p el 1an ases (cf. H Sucker
o PR HED Lo RES TR RSLIGRES | THHeAER0Lr| ™ & SOPERr11658Tg) - The
adni ni st r asheh &vrathappiai eredPuni-firdsbhese lBnnshreMayoar@Rhdi n t he active
ingredient in an amount of from1 to 99~ by weight. The substances of the
fornul a jlo Tagdsidd I-agdbiescns xLa0Yhogrim! Qeral st s B¥Nthesiainigat he
conpounds agGopdi fghJeQ +LBE; 2Q IdANSRLE On A GrafN WD {NID24400458: 1 0n

Het er ocycl es 4OO£ lg ha319-§§0 (%3%25 @l n aalcggo, 44e 1 ?% or gan bg

synt hesi zed fLFom an o_r%% Iy A g ﬁ%fe‘?k?zfl &% ’p?lé?pfaf on et 16 Ge g
descri bed nSPhetiqn &iiburre SBIVRECPHI PoiNGg 2BREPRYT EtesaFve- tTramPlGSt rat e
t he i nvent iednpharmacepdigel bn viitehdeseaids rgenbydrochiloriy acid,

2,-3- di hyidr phbs2hdreing @icidt hsalzird cl agidj oneth@ndBulforBicy acidd s fasnie] ) of
saccharin wehig, afsied d BcPaf tHORSieVaEid N&x@QuESec o, YAri¥aRié Oadidl o3 (187 nM
[sic]) of Ili;thiymalqyim num hydride in 400 ml of absolute tetrahydrofuran

Wi th vigorous stirring under nitrogen; 35 during this, the tenperature was
mai ntai ned _at roomtenperature by cooling in.ice, After stirring overnight,
the m xt ur &RaSOTRRAKE PRCOFF it% *Bafh® attl SWHPP P R¥S rMANGPVE gor ousl y, wat er
was cautd®opspymaericayigrdpprerer¥igs| ofkely [Ban e vse@mn MeygPierticsadia.

After the paecipilad edypicalydr eutddsphasksaiaen &eddeived ,ohipmotivrssuctison,
washi ng W tholblciddie okl hiémie foaS teeatiny lcdkadne tdepamisndye 10Ss
‘partitionedsbefween, MeLbylene chhar tdge ANg WRL e6n aflthe 18hEET &b YiRY
whin 10% StaghlL sl L Codildnd HEBEOA GoPbASE MARRRNC] L oT 0UGDY

W th sodz,lsum carbonate 45 so 1'on. “The organic phase was dried with sodium
sulfate 1 0 FEB 2003 5 and filtered and then concentrated. 12.0 g (52%
of product T8f BHRTRANCESPAFE tShaReCEeT $8¢%t ey PapFicular by a very high” and

3, 3- Di net hyklecBivh afdioity 2tdresioppnone i iz end derotdingni dd Teagpopsepared in
a manner known fromthe literature (R Auer, E. Hungerbiihler, RW Lang
Chi mi a 199@hedfrolot{latidns-4¥ aiHdy bT2:i st sivildmeadured & @8 OhbdelZ Ffe the
é1é'g:;zgsﬁ%uﬁﬂbaPbia)%%ﬁ%aéary wpscle aﬁe neglig&ﬁly %ﬁall. Thg_no¥%i (m p.:
1870 and 3%5?%5%%150 a%ﬁyf-%%%r%r %93,13%?%?3%8- éﬁ%’é-%e#zl?%‘o STEIE

1, 1-di oxi de were obtai ned anal ogously. c) .

2- (2-Chl or Eéf—‘hiy‘l“)‘ilg",lgﬂdPﬁ%‘?lfﬂ/llnggﬁaél’ﬁ%y%ﬁ@tf,sztﬁeﬁz@i%@@ﬁ}lﬁ%I e 1, 1-di oxi de
15 2.1 g (32mpdsitsian] havin@8diDidepovwdtra awp2t0d nef dfhe formula I or ’
benzyl t rasetiky| phamcsToght srlyleuieebl aditeid ad2tboy <aliz. dsndbisiec] ) of

3, 3-di net hyhyZet&Hthydr 0adi 2RAN2QI 88hPeAZQnR11cde i Pd dRal 81 Dledds,0hnd0
h2-dieh oketthante BRd:hDedle! Woliolifad SorUeEHL ol shalai bl 8L, COOL I N0,

the m xture was partitione et weenti ce-wat er —and nethyl efie. ¢hiori de and,
after making weakly acidic with hydroch|loric acid, the organi c phase was
separ at ed GRf. CHRRAUNAEHACEPEHTISC thhhke inMenFden e@n & administered

40 orally or parenterally, intravenously or intramuscularly, in a
conventional way.

The dosage depends on the age, condition and weight of the
patient and on the mode of administration. As a rule, the daily
45 dose of active ingredient is between about 1 and 100 mg/kg of



25 with sodium sul fate and concentrated, 3.2 g (97% of product wer]aﬂ FEB 2003
t solated as an oil of adequate purity.
2- (2- Chl or oet hyl ) - 3, 3 di met hyl - 6- ni tr 042, 3-di hydr o- 1, 2benzoi sot hi azol e

1.’ 1-di oxi2de Hﬁ’? Q%M )adﬁm.ﬁlg’gr tio %nalbetw 0.1 and 10 mg/kg

di et hyl - 2, - benzoi sof oxI de an
2- ( Z-Xhl or o8t Y. ¥elfhb p §a§eBFﬁ§€ﬁ d%?n%safﬁ 9- 1, 2benzoi sot hi azol e

1, 1-di oxi de can be prepared in an analogous manner. 35 d)

(+)- (1S, 5R, 8% -iovel6 cbpaindy cphebg | Yse3t dnabboyentdlcha2. Sphibptand ighid
E%gg)ﬂanz Sogﬁéne{%%u%eaﬁtﬁﬁn@y thg. n&d he@ohRebled L1 FGY al fSoatddl kab3els,
(+)- (1S, 5R %(s,( m\#ﬁ‘zgietﬁ 1128 iltﬁflro ﬁg%ug o azantmen o1 3. 2.
0] hept ane [SF 304 “§F8rrbn nb’?é iﬂ%?}ewe?ﬁ'd éﬁ% g5

(25 mM (si cf‘itb‘fe fllnﬁéF ?)lb‘%/ﬁjéﬁaéd ﬁBt’?}é’sﬁ WE&F%O‘?PatPé%Fée%dﬂéd‘ to 10.0 g
(48.2 nv [sc@}w)em:flonal pharmaceutical aids such as tablet binders, bulking

(+)- (1S, 3R, 6&nex0prebdevdiveahenyble3-dadhteycdmfs3. 10y hepidraors, 200 nl
of tetrahyd péwlmzeaggi W iHgX hHE R MR 1s@bk HXREks f QmuiBiBiedd, TRevEhXE Ure
was then CO fs‘igwiﬁ'gaalf{ Q{tér yﬁ P&%]d%% a P[uf ?‘co ii%ﬁa &5@” up

ot = REn the AHREBRSS AR WAL RdO% e r TELTRE W et hy

wat er at p 1
tert-butyl %Fﬁ"e‘i‘gathel%%1 r'lf'é’G éﬁ@b%}%tr[ﬂ’ffd@ésf“‘&% QRepdned i ¥ BhiiEhYWavdi um
sul f at e aAdnotrsllyogoshaimttded athéverintrediedticin s apannt i ol firpnf Lath
chromat ogr aphy Hysivelightgel , nobil e phase ethyl acetate/n-heptane 1/1). 6.7
g (52% of product were isolated as an oil with (a]D =+ 91.7 (EtC]—I) 20

(+)- (15, 5R ‘Pr’?’i Q&%t[aﬁcég Sl Okgiﬂé{ia} & k! por %&%%L.é g azaliaygl ol 3. 2. 0

%Ih(:glt agsogszg e Ifg 1synthes:.z:.ng §"éhe %%%Spoggggeaccor ing {5 atl n of the

(+) - (1S, 3R brayemsdenape-kupymu- dHPof HAHARR) Hetezeqycd e 40 3( DoPRdpeah- 3- yI |
et hyl ] - 3, 3- 41 %% hyICh2m8a di 4h0dr 441, P2GB0 cb'enzm botsrnahelsdzad 1£ntimoxi de x HCL
3.75 g (14. GnaMdcisckxapfing materials by preparation methods described in
2-(2-chl orogg@yij)t-e}aguggnet hyl - 2, 3di hydr o- 1, 2- benzoi sot hi azol e 1, 1-di oxi de
and 2.0 g (14.5 nmM (si c]) of fi nel y powdered potassi um carbonate were added

to 35 3. 1 C

(D (15, SR°EY e hE PSR R TYE o AFESEYE (22 BT R e 1 n 60 m
of xylene, and the mxture was refluxed for 7 h. It was then concentrated
in a rotaryrevaPefraraitionnaf tthe s&ésraies iaresartsti oned in water and

nmet hyl ene chl oride at pH 10. The 40 aqueous phase was extracted once nore
wi th net hyl ene &hl oz dajingddot hen-HBdzod eabh nesbler ganididphiakes were
concentrgped. The crude product was purifi ed by col umm chr omat ogr aphy

(silica gel, mble;phase sbhyhqs E' 803t #fa%@s of

product were isolated 4 et her

Bnd 1 0 FED 2003 %o@eneea%m % (Bip R '?,?38 Vel 'ﬂ{)df&&% o de (mp.

230 to 232C). [a]D = Lithigm gl (JE{J@I}) hydride in ml of absolute
tetrahydrofuran with vigorous stlrrlng under nitrogen;

35 during this, the temperature was maintained at room
temperature by cooling in ice. After stirring overnight,
the mixture was cooled in an ice bath and, while stirring
vigorously, water was cautiously added dropwise, followed
by 10% strength sulfuric acid. After the precipitated

40 hydroxides had been filtered off with suction, washing
with THF, the filtrate was concentrated, the residue was
‘partitioned between methylene chloride and water and,
after acidifying with 10% strength sulfuric acid, the
organic phase was washed thoroughly with sodium carbonate

45 solution. The organic phase was dried with sodium sulfate



El enental anal ysis Cz3Hz~N202SCl x HC1 5 Calculated C 59.10 H 6. 04 NQ5FEB 2003
Found C 59.3 H6.3 N5.7 Exanple 2
(+)-(1S,5R 6S) - Exo-2-[2-[6-(4-chl orophgnyl) 3-azabi cycl 010

[ 3. 2. 0] hept an-3-y|mvg Qy%%])t%ﬁ:%dd' h (rg% aboﬁ glqg%te%t hggzgd‘id(%zj%) gm de x

HCL 360 ng (12.0 g (11.8
mM [sic]) of 2,3-di BRI 03B ?l‘i‘%ﬁ"seotPHFé’z'gl‘éere f501a%edi oxide in 30 m of

DMF, and the mixture was stirred at a bath tenperature of 90 to 100C for 2
h. After coolinp) 3323¢pimkth8lad)I-aiitlydrotl,2-benzoisothiazole 1,1-dioxide
(+)- (1S, 5B, 65) - ex0- {;3s (&éﬂa&eaOi&télxda]nnéﬂkﬁmx@r%eeué)rﬁte’—fé%lal:éypk 0[3.2.0
] hept ane were added %{h%' s RSk L é)t ergﬁ(yre of
100C for 2 20 h. Af e COO|I ﬁ ug vg a,rtll Elon %Ngetlv\g thyI
tert-butyl ether an he~ ha% g *g%t?

once nore with met hyll‘ Re=rt1-7léﬁ%/4 3et3hé#metmlé11ﬁ-g’d-ﬁre'§>h’a'§bl§lmpelcbrhﬁnned
and concentrated. Theisothdezpleduct-diesiger (hipds QB7eplami 3cR-dimg-0gr aphy
(silica gel, 25 nobthgl phaseorBlhy-eieyakbol | tajdRiiRaentaf¥e?)., 14dPokide95%

of product were isol@ledAsi88q%Udald@bP1g.t 69.99 EtOH) which was
di ssolved in 200 nl of ether and converted with ethereal HCl into the

hydr ochl oride (m 240 to 242C). 30 _El enental .analysis C21H23N202SCl x
ML Cal cul at ed © 5722 10800 R 1 - GTOTBRH FAaOLh B o M2sbER RO B C1
16.0 The followi ng Wekazqdeepaledioridenal ogy to Exanple 1 and 2: 35 3.
(+)-(1S, 3R, 6S) - EX0-2-[ 2-[ 6- (4-fl uorophenyl)-3-azabi cycl o[ 3. 2. 0] hept an- 3-yl ]
ethyl]-3,3-di methyl 221 ?gotiahyﬁlnorsli&r)berizebsomﬂ erder ladd dz'somdeofm p. 113
(%)~ (15, 5R, 65) - Exo- PR Sn ea s ae A8 2 fedian 3y
et hyl ] -3, 3-di et hyl - glz Flc fle)%zg éo%‘%é’agl‘% X %j.oxu dg X ﬂm x H20,
mp. 77 to 79C 5. enzoxsothlazoie 1, 12313%1de Lo

(+)- (1S, 2R 6S) - Exo- 2-3-Hichlegoethaneopady Fe @%ﬁcyw onﬁsfluxed for 1 h.
[ 3. 2. 0] hept an- 3-yl | pftent Jcod13ndi hytdr oiktlrbewzoirsattht dewdd betvedn oxi de X
HC1, mp. 234 to 236e-vatlel &nd fethlleheCthloridd ahBR 206k¥ maliing weakly
(+2 h(|1]S gR36§) Ei‘ﬁ geldid @éeﬂ %ﬁ&ﬁ%@&lﬁcﬁ azriza{é% gg %,g:{gﬁlpéa%]a?ﬁ ;QI geyl(]
-ethy I me y f g P been’ dr
HCL, nlp 225 to 22 tggfﬁglug §u§§£¥%% coﬁiéﬁ%rated, 3.2 g (97%) of

product were isolated as an oil of adequate purity.

2-(2-Chloroethyl)~3,3-dimethyl-6-nitro~2,3-dihydro-1,2-
benzoisothiazole 1,1-dioxide, 2-(2-chloroethyl)-3,3-

30 diethyl-2,3-dihydro-1,2-benzoisothiazole 1,1-dioxide and
2-(2-chloroethyl)~4-chloro-3,3-dimethyl-2,3~-dihydro-1,2-
benzoisothiazole 1,1-dioxide can be prepared in an
analogous manner.

35 d) (+)-(15,5R,6S)-Ex0o-6-(4-chlorophenyl)-3-azabicyclo-
[3.2.0)heptane

The (+)-enantiomer was isolated by the method in

Heterocycles 40 (1), 326 (1995).
40

45



0 FEB 2003
1 Q FHB 2003 9 we claim 1. An N-substltut ed 3-azabicycl o[ 3. 2. 0] hepta

derivative of the 5 formula | RZ R3 1 "","\ NN\ ~ R4 | ~100~~0R10|n
which 15 Rl is fluorine or chI orine, F@ and R3 are hydr ogen or Cl-C3-al kyl,
and R4 is chlord e, t | g Q. Qr h it sni eof with
physi ol ogi cal | y toI +5E %58 -D% l%g Zggh}hﬂe qu ?a ﬁs cl ai med

at
inclaiml for use} gén?r%’f%ﬁ‘f@‘:&f’gg 'eos] €p5aRY BHCUo 45 A A 9. A AL. A
A Ae AL[. A
MUEGI Wz * [ODHaj np" $| Vii3f g\ VED el dalica ] of] brkajorRa ) cla] axaldtbahe adfjd &.6apca) caU
] ca] ca] cajcal ca] cadzcsaHMC@issaH | €ahen} giwerked] pod £nfivnacérdoralbsele
_b$&TWUXzt 0j d_YT] caagdqe@] caly ](qgl.)}c,ﬁ\} c[q,,lg]:qq] gaUl ca] ca]c"al] c"a] cal] ca] c
ay ca] ca] ca] c(a] ca] C ? ic cal a] call' ca] ca
1) +] 3[ehzuojd_YT] c(aﬁj‘ég? g%] @] g l ﬂ%a] cal ca] cal] ca] caUA ca] caU] ca] ca]
caU ca] ¢ a] caU] ca] <y 58}3\‘3%’]‘3@61)]13&'8]268} Jy 3a})é}é eptane in 20
111 D' G $9RR] &I\/&P&ie&r&&&&t‘o(\(I)a)n)w)%sdhbl}e)@]let&}lca] vas)|nefleaeficidr dl] da] ca] ca
U] ca] c"aloal] cal] cajmamiathea|weal ehbhcodmainmrabled] fmld caazy cakdpalaedal cal
the reSLdue was taken up in 200 ml of m

e, Cd o ar gﬁa %3 fib e ealeahe kel cau
E8F 3AYE Eq 7%%6??6566’6856%"6de
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866677777 crude product was purified by flash chromatography
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25 B Preparation of the final products

Example 1

(+)-(15,5R,6S)~Ex0-2~-[2~[6~(4~-chlorophenyl)-3-azabicyclo-

[3.2.0)heptan-3-yljethyl}-3,3-dimethyl-2,3-dihydro-1, 2~
30 benzoisothiazole 1,1l-dioxide x HCl

3.75 g (14.5 mM {sic]) of 2-(2-chloroethyl)-3,3-dimethyl-2,3-
dihydro-1,2-benzoisothiazole 1,1-dioxide and 2.0 g (14.5 mM
{sic]) of finely powdered potassium carbonate were added to

35 3.0 g (14.5 mM [sic]) of (+)-(1S,5R,68)-exo-6-
(4-chlorophenyl)-3-azabicyclo-[3.2.0)heptane in 60 ml of
xylene, and the mixture was refluxed for 7 h. It was then
concentrated in a rotary evaporator, and the residue was
partitioned in water and methylene chloride at pH 10. The

40 aqueous phase was extracted once more with methylene
chloride, and then the combined organic phases were
concentrated. The crude product was purified by column
chromatography (silica gel, mobile phase methylene
chloride/methanol 98/2. 4.2 g (69%) of product were isolated

45 as an oil, which was dissolved in 200 ml of ether and
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10 [3.2.0)heptan-3-yljethyl}-2,3~-dihydro-1,2-benzoisothiazole

1,1-dioxide x HC1

360 mg (12.0 mM [sic]) of 80% sodium hydride were added to
2.0 g (11.8 mM [sic]) of 2,3-dihydro-1,2-benzoisothiazole

15 1,1~dioxide in 30 ml of DMF, and the mixture was stirred at a
bath temperature of 90 to 100°C for 2 h. After cooling, 3.2 g
(11.8 mM [sic]) of (+)-(1S,5R,65)-exo-[3-(2-chloro)ethyl}-6~
(4-chlorophenyl)-3-azabicyclo[3.2.0]heptane were added, and
the mixture was stirred at a bath temperature of 100°C for 2

20 h. After cooling, the mixture was partitioned between methyl
tert-butyl ether and water at pH 10, and the aqueous phase
was extracted once more with methyl tert-butyl ether. The
organic phases were combined and concentrated. The crude
product was purified by column chromatography (silica gel,

25 mobile phase methylene chloride/methanol 98/2). 4.5 g (95%)
of product were isolated as an oil ([a]lp = + 69.9°; EtOH)
which was dissolved in 200 ml of ether and converted with
ethereal HC1l into the hydrochloride (m.p. 240 to 242°C).

30 Elemental analysis C;3H33N20;SC1l x HC1
Calculated C 57.40 H 5.51 N 6.38 Cl 16.14
Found C 57.1 H 5.5 N 6.2 Cl 16.0

The following were prepared in analogy to Example 1 and 2:
35
3. (+)-(18,5R,65)-Ex0-2~[2-[6~-(4-fluorophenyl)-3-azabicyclo-
[3.2.0}heptan-3-yl]jethyl])-3,3-dimethyl-2,3-dihydro-1,2-ben-
zoisothiazole 1,1-dioxide, m.p. 113 to 115°C

40 4. (+)-(1S8,5R,65)-Ex0-2-[2~[6~-(4-fluorophenyl)-3-azabicyclo-
[3.2.0]heptan-3-yljethyl}-3,3-diethyl-2,3-dihydro-1,2-
benzoisothiazole 1,1-dioxide x HCl x H;0, m.p. 77 to 79°C

5. (+)-(1S,5R,6S)-Ex0-2-[2-[6-(4~fluorophenyl)~3-azabicyclo-
45 [3.2.0]heptan-3-yl]lethyl}-2,3-dihydro-1,2-benzoisothiazole
1,1-dioxide x HCl, m.p. 234 to 236°C, [a]p = + 67.1° (EtOH)
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in which
15
Rl is fluorine or chlorine,
R?2 and R3 are hydrogen or C;-Ci~-alkyl, and
R4 is chlorine, methyl, nitro or amino,
20 and the salts thereof with physiologically tolerated acids.

2. A compound of the formula I as claimed in claim 1 for use for
controlling diseases.
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